Stimulation of three distinct guanylate cyclases induces mucosal surface alkalinisation in rat small intestine in vitro.
The absorptive surface of the small intestine is isolated from bulk pH changes in the luminal contents by a zone of maintained low pH, the acid microclimate. The present study set out to compare the effects of stimulation of each of the three guanylate cyclases (GCs) expressed in the intestinal mucosa on the pH microclimate of rat jejunum in vitro. The tissue was exposed to specific ligands for each of the GCs and mucosal surface pH determinations were made by a miniaturised glass pH electrode. The ligands used were E. coli STa enterotoxin, atrial natriuretic peptide (ANP) and nitric oxide (NO, via the donor sodium nitroprusside (SNP)). Challenge from all three agonists resulted in significant alkalinisation of the jejunal mucosa. The actions of SNP were blocked by the soluble GC inhibitor, methylene blue (MB) whereas those of STa were unaffected by MB. The data are consistent with previous observations that cGMP-induced inhibition of brush border Na+/H+ exchange results in elevation of mucosal surface pH. We conclude that all three of the identified GC pathways in the intestinal mucosa are capable of contributing to the control of mucosal acidification in the upper small intestine.